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A. .. FIRST INPUT BEAM (A a ) 

B . . . SECOND INPUT BEAM (A 2 > 

C. .. THIRD INPUT BEAM Ic (A x ) 
d. . . OUTPUT BEAM ( A i) 

(57) Abstract: An optical control device capable of controlling an optical signal with an optical signal. A first laser beam (L,) of 
a wavelength ( A ,) and a second laser beam (L 2 ) of a wavelength ( A 2 ) are multiplexed by a first coupler (24) and inputted to an 
optical amplifier device (26). A beam of wavelength < A 2 ) selected by a first optical filter device ( 29), out of the beams from the 
optical amplification device (26) and a third laser beam (L 3 ) of the wavelength ( A , ) are multiplexed by a second optical coupler 
(24*) and inputted to a second optical amplification device (26'). The beam of the wavelength ( A ,) selected by a second optical 
filter clement (28), out of the beams from the second optical amplification device (26\) is amplified and outputted, as shown by an 
output signal (lout) in FIG. I0 (a). The first laser beam (L,) of the first wavelength ( A ,) can be outputted as the output beam of the 
first wavelength < A , ) by carrying out control, e.g., switching it with the third input beam of the first wavelength ( A i). 
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«:05*flE^2Bi««CittlDr o i SI&T&to*. U--»fRi*ft«**i»3&* (Lase 
r induced signal enhancement effect ) ^UttS I fc. £6(3, 

*a*S*SrttoOJC**«:^itt**^rtT»4L.fc3't© + ^6a[*Aa CDft^ 

fc. in^oa»tt. »*a. a>e> a 2 ^iftotsiii^^^ns. 

(Tandem Wavelength Convert ion Optica! Tr i ode) Sr^.tSU 
*J «fc U^cfrJiaPig® r =b H U £ L fc. *^a^ tert^ * *0 jiUS^ >T3b $ ttfc t> O 

-f &to*». 11*31 1 K:#Jfc-J-S*9!Tttto'&» 1 

(a) 2§lv£fiCD!iU A^^SSl^ilffiJR^ICA^-rscttCfcO^ 

o 

*3t03*«3Cfl:»CJC«rUT?iiflEaE^$*Siet. (b) filB^ 1 ftWEft?0*i 
tKLTff5 2ftti*I^lcA:ft£l*SIfI<h, (d) ffitBft 1 ttfiOl/- 

±K3tll«1»^&»fflC*JSr*fc«)0»*-?"^to-6l»*9i 5 KttJ&T 
*5tlW1Wlft«a>RlSrtr*4:^^«, (a) ili^UWA^^tlcu 
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tiz&o* mm i At)K<Dm&&^tsmmm&<D&z : <&&wft<Dft$:m 1 a^ 
wm&ik^ffc&irimmtzitzmiftm^m'rt, <t>) "tvmiyttmm 
¥<Dmmm<D$>z>%L&w.mz & sib 2 &&<d u—vryt&mtzm 1 ^miam;: 
A^^t^^iM^fi. (c) w«B^i^i««*^e.ttai$na^<7)5-6 

«fc 9 iSiRS ftfcSfS 2 iS<D)t^AA 31* d £ led: K> , KM 2 •/£fi<Dy£g& 
£ tfl««5fl]» O ft £ r^STO toft tom 2 Xtift(D^mt\t £ fc« 
fb^ito^BTtiiifl^^ (e) (WIB»l*^OW— tfft 1 ifcftfc 

^ts^to^2^m^m^tommmnoh^m^^to^3^tou-ifft^ 

10 ©*2^Jitt*^K:AaT**2ftAflJll^<i:, (f)*a)»2 5tH«*^6ttl 

rtO»2«*0»2^ tfft) *«Aa3ft*fc. 2 fcftOiillft 

jfrTO 9£ttc*ftTJS 2 ftif«*^ KArt 3 ft. C d IC&I^T 2 fo&<Z>mm 

%<D*&ig.m\L iZJfc&LX &m%£4t 3 -tf 6 ft £ tg*Sf U# tf> ft £ ffi ffl SMOK SIS 

to(Dm3&L& i&fc\*mi%L&) (om3Atift^<D^2ftmmm^zAt3^it 
ia, mxtiytizminLTm y9->yzn*>£th\z* 2*>\zmwi<nx\,*z>. 

£ , buIS g W*31J«T ^ fcftOlfi^ 2 £ fgBJ-r te t>*>$& 2 Oft fSfl'ifl 

25 ©»*£(fcfcJfc*LT»ftffc{b3l*Sia£, (b) 
£^ S tt«t>gf 'H# 0 ft & 

¥*#ft*tt*^K:Aa3l**ia£. (c) WtB* 1 tt«<^-tfttg;fctt^© 
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o , mi \t>xni&&&^tsm%w&<o&&fcmmfooft&m i A^o^aa^ 
mtzmi *mi*ftmmmi L \zA+i?z>MiytAt>m?t, (c) 1 ^jgf*^ 

10 *UlOttl-ri»13167-f JU^^t, (d) JI/^3R^€>m*$nfc 
m 2 r£ftOft**A:*j£i*:£n* d 0, tm 2 &ft£'£tJJt«fiJf#<B&<5r£ 

ig«*^fc, (e) (tttB*lttftOU-1f3t*fct««>IBl«**dtJ±t3»2* 

15 AOtiSe^lCArtra^ftArtSH^. (f) ^IB^2¥^*7 l eiii|§^^6 

tb * a ftfcft co -5 ^ <=> * i * ft teat 3 &ftcoft zmui utksb 1 &jt * ft 
z<d&? \z~rn « , 7t (i^T^ii-^ * *i*i43 =t tf* -r-yf > yfflw mzu 3 

20 1 A*#0>&MfclCJfcSLT*«#J»<B**fc^ 

m 2 iS[ft©Ji#BJtA«iR 0 aattTJS 2 ¥j»<*ft«Mi* ; f i i- a*> $n. z z \z&^ 

i£ft*$l*)CDjg3 7£ft (IS lift ft) 0|f§2 A^.W^$t^n§t, 3 & 

25 ft (i 1 ifEfi) cotij^5t*«tt*sn4>. cicotti^Ttii. ^2 xjjytizmmixx 
sfc, mzE^^m^r^fz^<Dtmm3iznjt^^M3cDmm^m(Dm^ 

itoiColl (a) m2fa&<D\?)W\1lZftZZ£\Z&Vn\?)%<D&&. 
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yt\z!fc%LT&%%ik2-&z>ytmmm i ¥-foiz, j tco : &&mm<Dm i mmcou— $ 
m i \t}%\ztt^TK&\,tc\m<Dmmm nm%>bnz>. 
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5 itW*^ (SOA) , »limT3t*«»€:fllJ«r*7T^ , J-^Dai¥«»i*:U- 

io £n^>. 

# # ft t c & i- i t is mm &ffl m w ic ac f t s -a- ■=> n ft ? i> - r- -r > 7 < ; v ^ t * ■& . 

tWfi^i D3t£b & SStt 5 £ £ ck 0 £ ftfcft 7 -i * 5 . d O «t 5 tc f frl 

zzl&t&z. :©i54«^i:tt 4 ftizm&yt^m* u— ^m^^m^z 



6 



WO 02/061502 



PCT/JP01/1I329 



. ©^^fX-^^ h.H'tft-pT> (a) te±S3l?l2 U— tfftL 3 «SA . CD 
10 ill/- tfftL. ^It^n^l^l^S^l, (b) te±IBSf§2 U— ■ tJ*ftL 2 13 IS 

E15«IS1 1 (Dmm&miZ&^T. W,2\^\> CDA^ft&S I = i^^A, 
(D^tS^t^m I on i <hO(l^&^^^3iCD^F^iMj±^tol^T^i:bL T^i-IglT^) 
-5. 

15 0 6«ISllCO^;miSP^®H*5liT, ^2IIA2 <Z>A7J7t!il!t I 2 tcMft^n 

El 7 tt#^B8CD{t!l<7}1l|^ 
20 TEIT&5. 

ei 1 0 \tm 9 <Dmm{f^z^^x^iii^m^^m<om^m±\z^xMi:tLx 

Ell 1 te0 9<DHS£WC*3ttS. ^PTt^A'^^-^tUfcA^TtStlgtm^ 

El 1 2 li.*Sg0S(D{liJC7}|f|)$S<^ 
El l 3 te^a^ftliOl^^ 

014tt013 O ^tr(n CTU <757t g ^ t^.^-T ^> ^ a» f*7t*^*l firt ^ fj£ 
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^t^fMt^ot, (a) teDF B¥*ftU— tf*-?=fc. (b) liDBR^ift 
Ell 5(401 3<D*1te^O^WW»IBOffft*l»Wr^fcA*3*(7)A^?tO}|S 

5 Ell 6te#^CDftUC0||j!^ 

0 17(401 6O»j^B!igiWf«l$rar*fcJ6(:f0A^^Oi 

Ell 9WH2I1 8 c2il<&iiH*J<73ft$ffl 

El 1 IC&^T, H 1 U— tfftjR 1 2 W:, r;iA(il 5 3 4ninOglifiA, 
15 ^llz-if^L. £tB#U IBl^WSl 4^IJ3:lt6nfemi7 l c7T^/^F 
, ^^LTiE^$-l±o. i2 U— tfftiHl 6(4. fctiltfl 5 5 5 nm<B»2tt 
ftA : OIS2W- tf^L= fctfcSU SS2ft3EIW3§l 8^6^*2^77^ 
/tF, £*M-T-f5»S-tir*. ±8BSS 1 tfjtil 1 2*5«fct>'H2 tK3fe« 1 6 

20 23taiWI81 8tt, «^»^II2 2*60««ffl^J:«£oT, -rCOfi 

±83*13t7 7-f AFi *5£tf3fc2ft7 7'f AF2 £JB 3tt7 T-fAFs M*H* 
U ^bil^77-fnF, *«fc^J823t77'fAF 3 *te»LT*fc!S 1 U 

25 tt*^2 6^A+lT&. ft ^2 8 tt, Jt*i«B*^2 6 iCtt&i&Stt, * 

©^6«Mi*^2 6^<=>UBti$n7-7 , tCDo^^b^ 1 A , CDft^iiJR U ttl^J 
^chtTtt57Ji-^. -tn?>3t*i«*^2 6fecfc^7t7^ 8d*, IS 2 U 
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i& tu £ nfc ft <t n & mm-r s * >•• □ * □ - 7* 3 4 £ **ia: ^enti^. 

6 11 JL)\<\ZVl±Km&£&7)\s$-0Atf\t-y'1*nzz.£lz&V 1 
10 7 0 0 p vmn&<Dtim^m&<DX.)l\dV 2*1 r 3+ &J:L£l 0 0 0 0 p 

pmfUg<D7\)U5X'7A-|'*>A I 3+ &^tf 2 OmfI.|£<£>fi£©#7 7NS^7 t 
-fA'-A^i^$nTl^Ot, I.H-t^Ah'-yH77<.A'7>y (EDF 
A) ifcffr^n&c CK&fttJMBSH 5 ^ 611, ^ilg^lC^UTHuie^ 1 i^^A , 
lfet^^2r^A, <Dftf)mi^*imt2nz>b<nVft9s 7c£A(£l. 4Su 
1 5 m <Dmme> U- — tf 3t/^-S-£>g#75l*] iCteS £ it <o n -5 C £ Kl £ 0 X>U t' -7 A 7« 

a ^^cLfc^D-F ^S^tH^c (ASE) 

\z =k 0 , 7 7 7 t -f / 1 — o - aw* #75 ip] \z i > t a #f WW I c £M b $ i± 
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sn^ati^ftcoA^ nucoca) \z7F-th<D£te9* m^nuiymi 

7t-7^.»U37^2 8 ICckD^^nfctti^T'cCOX^^ h;H*, E!4C0(b) CL.^-f 
5 fccoiteSc 121 4 CO (a) *3=t(^(b) dfcttsm^ftte. B2MA 3 C0jg2l- 

8K«fc9iBiR£ftfc«ftAi 0J5fc«-T*CK SWS*aSt^* 1 U — IfttL , &m 

2i»-+fXL2 »cm»*nfcia4(b) -era, w«2u— 

10 £3fe&a>ilftfcft (Conlinuous Wave ) TS5Cta:ti*LT^5». 

Mi s^^ii kHz cD^fjg&tT^iit&i;:, j e-co^i^$n^B2 u— if 

ftLa (la) fcaEnsnT^ftV>fcl U— tFftL, (I. ) «rM*'*-&fc»< 
7^131^2 6CA**nst, 150(c) IC^tl kHz(0^«f (ffS2U- 
15 — tfftLa ) *>6 El 5 CO (a) cottS^Tt (hu. ) "5 fcitWStta. 115 

co(b) *i, 3fcHMI*-?2 6(CA#£#£n£3?i8«*ttfcJg2 tf^L 2 Icttl- 
T&mznwn l t— tfftL, £M£i*tel>*S£<Od5;oft£^LTl<>S. ± 
gfitC&t^T, ft/^-* — **fflUTtt&Jt£»J£Lfc<!:;:3, loot =2 7 3 
MW (I, =0 .uW) > Ioui = 1 3 5 0 juW (Ii = 5 uW(D£Z) T&ofc. 

TiMteLT*5 0, A^TtCO^DSlt (%) [= 1 0 0 X ( I ma , - I mln ) (I 

™ax + I mm ) . (fiU I mux ttft (l^CO fit , I mln «tifc«*»©ft/HI] 

OtCkntf, fH2y£fiA 2 <0*2Aa#T*5fii2 U— tfftLz tffttittSH^ 

«) rtlCfc^T^OlSaiSAAs ttt*^S*l«*A, 0»lA.^m** 
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ii«Lfe«#3fi.« 1 out **r*m*»*»sns. 

niiz-it'TtLi *5ckt/B2 u— tf-*7tL 2 $Ai^t, mmfr*>iiAtzyt&yt7<< 

)V9X=f-2 8 ^iiLT^aH^Oai-rcit^-t?^^. ±tB7tit«*^ 2 6 

^SSJSffiiR^J^iftfi/tiA^O. 9 8 tfin^JJ 1 . 4 8 *tm©ajg^A 

*> UUffi-f* & t> CD T £ 0 , ^7^77^^ — fS] 43 U T ® Iff SjK^ffl 

20 mmz&it$l£t>WZ7'\/-T4 yV7A JU^Tfc&dt^S, 7t«MB*^2 6 
rfil7X7 r-f A*- Tfc -Si, ^-CD^^XT 7 y-f /\'-C0-g|?lfe^^^n(3^$ 

7X77-f A-*±BE^ U— r-f > ^"7 ^ ;Ui7 tfg; <h#T€ 
TtffiS^*^ t L TflMB-f 1 0 *< - H /JnS £ fc 

0 61*, HI 1 CD^glCfcUT. IBl&Wfgl 4SJBUT2 0 kHztDggSSSS 
blCtTofcil£CD&^£^LTl>£. 06CO(a) 1 k H z CDgD3£gtf7i A7D 
(f# (12 U"— tf^L= ) t*O,.06W(b) i«CD|g2 U— tfJtLa ©A7Ji 
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*o. l, <D&mmmmzG Hz*-^Tfe+^tz*i«T*s. 
5 y > y **ff to ti * J; 5 c -r o z: t A* pJ tg T » * . 

El 7 tt. El 1 ©$fcffiWTfflt>6ftfc#M»iM 1 0 * 2 Offlt^T 1 *t 2 OftT, 
-f 7f*ifi!cL^MI3 S **LTV»*. BI7IC*5-V>T, 1 
^2 6, 2 6' lite, 08O(1) tfftiKl 2 A • OftMfll 

^x^snsttfci:. eisc7>(2) . (4) \z?jk-r \n<ov—- tf^wi 6, ie 

if 2 6, 2 6' fr<b<Dft&t&&\ , i:^^ta«ts l*f^7^;i^^2 

s, 2 8' i*r©^tB^«, isisoo) , (5) n 

wTJ^K:. ±IE3:II3 A , <D\s— t>"*ft*><±fSr&SA 2 CD U— tt'ftK^ 
15 0 7W 

El 9 a>#fW1»«« 4 0 iC&UTte, iftSA, 1 U-tfytL . . (Sr§ 1 A2) 
3tt: I m) fcitfiMAi, (D2I2U— +FftL* (S5 2 A*)ft : AW I , 

.) ^loit^ 2 4iCck';>fi&$nT7t*i^f 2 6 KA^s-nattfe 

ftL* (gl3A2jft : W»ftl« ) £&&2<Dytio77 2 4' KJ;DMSftT 
£g 2 2 6 ' KA^Sns. fit, ^-cr>^2 O^Hffl*^2 6' 

25 OI^UT, (b) li±8E|g 2 O^ttfi*^ 2 6 ' iCAasnsfc*. Jt7-fM 

«LttU*&<&ftffi;to«*»«:*L, (c) I2±f2fgl U— ifftLi ©(t^jftjg*^ 
LTH£>. 
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ft : fii'JWcIc ) £/15*-*£T5Aft;b4#t!feTfcfc>^mi U — it'^L i ( J?§ . 
lAltlft: Im) CDA^«-%^iaitJ7 l e (lout ) <7X\*Hf#3£lS<hM(*£^: 

, CDff-ff^ii't'ILTjg 1 MA , CDtt5^^^LTatJ±lb/iD, Sgli&gA, com 

1 u— trm. £fgir£ftA, 0^3 xihK&m^-z^-i v^yytzteEcDm 

7^43. rnllEEl 1 (Dytm^^ 2 6 tt, MO Ajc^^tf tf^iSift:? 7 -f 

ctVi. Z.<DW>£>\Zte^'Z\$, &SA, #1 3 2 2 nmOS 1 U— i£fiA 

2 *U 3 3 0 nmC0i2 I- — tF ftchrtWiKffl^ e>n&. £fc> ^fttf tlsfH^ 
20 2 6 tlT, MizB^ck^^fci: Al^lnGaAsP/lnP ^mttmmm^ti Etfm^ 

.flTt>cfc^. CCOil-^fZti, r£«A, *U 5 5 0 nmCD^ 1 \s—*?yt£. j£fiA 

, ^1530 nmoim 2 \/--y : yi£mm\zm^znz> t tbiz. mmm&v 

m 1 2 te, *^©ffiffifl5©J5#*2$£fc£*.tf 0 . 1 1 %OTK{£< »Jl- 
25 fcilfr }ftSi0^ai^3t«HB*^ (S OA : semiconductor optical amplifier) 
tffi^T, fc<i:AKia9^-r^WWSil5 0rttD^tt«^2 6 43^^2 6' 
&mf&T*>Z.£tf'V£&. Z\<D®&\Z\*> &*m*ft^m=f- 2 6*3«fctf2 6' 
lC*tLT2 5 OmAWiiAlijit^^oi:, **J2 0 d BfUto^-f >*tf»e>:h.fc. 
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it'ftT&Slfll&fi (A, ) ©A^I in^AWT^ftTteto^i&S (A 2 ) co 
Aftft I b, u5 t^'iILTA^^n?)t, »l«j*''(Ai ) in <DAJl 

2 6' Ttt, WttlfclJtO^Jitt*^ 2 6' i7)«IHiaft«^<D-5-<7)j«ftA 
10 2 ©ftilittSH 1 2 6*^OttJ^i:«e*A3 Ol3AMi^$n5t, ^g- 

©ai*^i3SiEL.s.'3!iiflE3Wi*i&e»nfcift«Aa ott^fti^, **tb^$n, 0 

ana, ¥*<*ft*&«au 6 tft7w )i9B4 s t^mxtc^mmm 5 0 
^it^s. zwytmm&ms owl tztxit? 7-1*)-^ um^mt v -+f , 

15 ttSI&#*g£!¥MU*U- if, S^ftS^igtel'-— 0*. K5K«£¥i«H*ft 

JH«*f<t^?)«rt*n4. £ 4 era, *ataxfc«koia 

mzntzmt ($eft> /i^su— tfft (i„ ul ) m*>fto-gis 

fc<fcAfc*EI 1 4 (a) {Z^:-r^»iiS!! (D F B ; distributed feedback) 
20 ^W(*U— Ell 4(b) tC^-T^^7^^5Jlt»S! (D B R ; distribu 
ted Bragg reflector ) *mi*l'-V*¥t*g<Dmm§&**frytmMm : ¥-fr 
SCM^^o. ±t55MMilM (DFB) **tt:U— tfJd^^Ui^y^y 
^SStSU (DBR) *NU*U— tfSWi. g&&£ft£«t4Jf £^nfcl$ig-r 

* .1 £ <b jg-&##®-r & =b «&b (D%m \z ittx it v -^m&ttmz 
(««) «±iBia^»^vitt^7y^jEW»o«^Rt**t^*tt*Ar^t) 
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■^DD£bPl^A(iiT^*^^SA (=2nA/l, fiUnlit- KIt/f$, 1 teS 
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